Conception, design, intellectual and scientific content of the study, critical revision.
Introduction
Ropivacaine is a local anesthetic that provides prolonged duration and has intermediate vasoconstricti veproperties, so it does not require adrenalin in its formulation 1 . It is 3 to 4 times more potent than lidocaine and lasts longer. When low concentrations and doses are used, sensitive analgesia can be achieved without prolonging motor blockade, due to ropivacaine's lesser effect over motor fibers 2 .
Studies conducted by 3 have demonstrated that 0.75%
Ropivacaine is most indicated for anesthesia for being less toxic to the heart when compared to bupivacaine. However, although the onset of motor blockade is similar to that obtained with 0.75% bupivacaine, sensitive blockade happens much later.
Some authors 4, 5 have reported safe associations between ropivacaine and opioids for epidural anesthesia, with no changes on respiratory pattern or acid-base balance, but only a few transient adverse effects.
Morphine is widely used in veterinary medicine for its efficacy in treating post-operative pain after moderate and large surgeries 2 . When given epidurally with 0.9% sodium chloride, morphine has been shown to provide intense sedation and lower serum cortisol levels in dogs 6 . If local anesthetics are combined to it, the duration and efficacy of analgesia are greater 7 .
Therefore, the purpose of this study was to investigate the cardiorespiratory and analgesic effects, incidence of adverse reactions and serum concentrations of cortisol of female dogs undergoing constant rate infusion (CRI) of propofol and epidural anesthesia with ropivacaine combined with morphine at 0.15 and 0.2 mg kg -1 for elective ovariohysterectomy.
We have hypothesized that ropivacaine combined with morphine in higher doses (0.15 and 0.2 mg kg -1 ) would enable the surgery to be performed under continuous infusion rate infusion of propofol at0.4 mg kg -1 minute -1 without causing significant cardiovascular changes, adverse effects or increased cortisol levels.
Methods
The study has been approved by the local Animal Usage
Ethics Committee under the protocol number 004391.
Sixteen healthy (based on physical examination, complete blood count, serum dosage of urea, creatinine, alkaline phosphatase and alanine transaminase, electrocardiography and leishmaniasis test) adult female dogs of various breeds and mean weight of 9.8±4.1 kg were selected from the local community and included in the study for elective ovariohysterectomy (OH). Onset time of local anesthesia was evaluated through anal sphincter reflex (direct stimulation of the perianal skin with a needle), muscle tone and interdigital reflex (using a Cocker hemostat coated with rubber in order to avoid skin lacerations and closed to the second ratchet on both limbs).
The duration of motor blockade was assessed by comparing the response to interdigital clamping from when it was first lost to when it returned. Furthermore, the posture was observed from when muscle tone was lost to when animals were able to stand and walk with no signs of ataxia.
Finally, possible signs of intoxication by local anesthetics or complications arisen from general anesthesia were carefully observed until animals could be discharged.
Statistical analysis
For statistical analysis data were tested through Friedman's test, followed by Dunn's multiple comparisons.
Results
There was no significant difference between groups in HR, cardiac rhythm, QRS complex and QT interval. Other cardiovascular variables showed a few significant differences of no clinical relevance and values were within reference ranges for dogs.
Arterial pressures (SAP, MAP and DAP) were significantly increased at TPR and at subsequent measures in RM0.15, but returned to normal values at the end of the procedure.
No difference was found between groups ( Regarding blood gas evaluations, arterial pH gradually decreased in T30 and TESu in both groups, which accompanied the duration of the epidural blockade, and returned to baseline values at TR. Arterial oxygen (PaO 2 ) and carbon dioxide (PaCO 2 ) were increased during epidural (T30 to TESu), returning to acceptable ranges at TR (Table 2) . Serum cortisol was lower at TB, T30 and TR when compared to TESu in both groups (Table 3) .
Plasma morphine and ropivacaine were similarly altered over time and along the epidural blockade. Differences were found when comparing T30 to T1h and TESu as well as when these three variables were compared to TR. Morphine levels differed significantly between groups (Table 3) . In regard of arterial pressure there has been an increase, even if not significant, at the times of pedicle or cervix clamping (TPR, TPL and TC), which was also observed by other authors when using ropivacaine alone 10 . At those time points the incidence of increased rates of propofol was greater and could be a reason for decreasing arterial pressure and thus eliminating possible differences. These findings can be related to the property of the drugs used epidurally or intravenously in potentiating one another. . Similarly, reduced SAP has been observed after epidural administration of ropivacaine in dogs 12 .
In this study, lactate levels varied along measures, starting with a decrease after epidural anesthesia and returning
to baseline values at recovery. However, in none of the measures were these values above or below reference ranges for the canine species (lower and upper limits of 1.4±0.3 and 2.8±1.2 mmol L -1 , respectively). In humans, decreased lactate levels have been observed after intravenous administration of morphine, and the authors indicate reduced muscle tone, increased clearance by the liver and improved glycolysis as possible causes 13 .
In contrast to previous studies made by Baraka et . The lower numbers in this study could be ascribed to the opioid added to ropivacaine, which has also been observed by Albuquerque et al. 5 this study 5 . The hydrophilic property of morphine can be a reason for longer duration of effect 15 .
The minimal incidence of adverse effects in this study corroborates the findings of others that have reported few complications and low incidence of late onset adverse reactions after epidural anesthesia 21, 22 .
Conclusions
Increased doses of morphine through the epidural route have allowed elective ovariohysterectomy to be performed safely, with minimal changes on cardiac and respiratory variables, as well as on blood gases and serum cortisol in female dogs undergoing continuous rate infusion of propofol.
